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(54) LUBRICATING OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil composition which excels in fuel consumption saving 
performance at middle and high temperatures and, in addition, excels in wet clutch friction properties. 
SOLUTION: The lubrication oil composition comprises a base oil and, based on the total weight of the composition, 
(A) 0.003-0.1 mass%, in terms of Mo element, organomolybdenum compound, (B) 0.08-0.3 mass%, in terms of N 
element boron-containing succinimide and/or boron-free succinimide at a mass ratio of component (B) in terms of 
N element to component (A) in terms of Mo element of >1.6, (C) 0.01-0.16 mass%, in terms of an alkaline earth 
metal, alkaline earth metal-based cleaning agent, (D) 0.01-0.1 mass%, in terms of zinc element, zinc 
dithiophosphate, (E) <0.1 mass%, in terms of phosphorus element, phosphoric (phosphorous) esters and, 
simultaneously, with a sulfate ash in the composition of <1 mass%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To base oil which consists of mineral oil and/or synthetic oil, (A) organic molybdenum compound in the 
amount of molybdenum element conversions by constituent whole-quantity criteria 0.003 - 0.1 mass %, (B) 
Succinimid which does not contain boron content succinimid and/or boron in the amount of nitrogen element 
conversions 0.08 - 0.3 mass %, A mass ratio of the amount of nitrogen element conversions of the aforementioned 
(B) component to the amount of molybdenum element conversions of the aforementioned (A) component 1 .6 or 
more [ and ] (C) Alkaline-earth-metal system detergent in the amount of alkaline-earth-metal element conversions 
0.01 - 0.16 mass % t (D) Dithiophosphate zinc in the amount of zinc element conversions 0.01 - 0.1 mass %, (E) A 
lubricating oil constituent which comes to contain at least one sort chosen from phosphoric ester, phosphite, and 
these salts in the amount of Lynn element conversions below 0.1 mass %, respectively, and is characterized by 
sulfuric-acid ash content in a constituent being below 1 mass % on constituent whole-quantity criteria. 
[Claim 2] A lubricating oil constituent according to claim 1 characterized by the aforementioned (A) component 
being dithiocarbamic acid molybdenum. 

[Claim 3] They are the feature and a lubricating oil constituent according to claim 1 or 2 in the amount of boron 
element conversions about the aforementioned (B) component consisting of monochrome and/or bis-succinimid 
which do not contain boron content succinimid and boron, and a content of boron content succinimid being 0.005 - 
0.2 mass % on constituent whole-quantity criteria. 

[Claim 4] A lubricating oil constituent given in claim 1 to which the aforementioned (C) component is characterized 
by being 0.01 - 0.07 mass % with the amount of alkaline-earth-metal element conversions on constituent whole- 
quantity criteria thru/or one term of 3. 

[Claim 5] A lubricating oil constituent given in claim 1 to which a content of the aforementioned (D) component is 
characterized by being 0.01 - 0.06 mass % with the amount of zinc element conversions on constituent whole- 
quantity criteria thru/or one term of 4. 

[Claim 6] A lubricating oil constituent given in claim 1 to which a sulfuric-acid ash content in a constituent is 
characterized by being below 0.7 mass % on constituent whole-quantity criteria thru/or one term of 5. 
[Claim 7] A lubricating oil constituent given in claim 1 to which the Lynn element content in a constituent is 
characterized by being below 0.08 mass % on constituent whole-quantity criteria thru/or one term of 6. 
[Claim 8] A lubricating oil constituent given in claim 1 characterized by being engine oil for exhaust gas purifying 
facility wearing vehicles thru/or one term of 7. 

[Claim 9] A lubricating oil constituent given in claim 1 characterized by being a four-stroke-cycle-engine oil for 
two-wheel barrows thru/or one term of 7. 
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;u^;uSco->^PT;u^r;uS^cD^eMtiffiSr*&. 

[0 0 2 6] ±IHR 1 . R 2 . R 3 . R 4 . R 5 . R 6 . R 7 

(Clt. -ttL-PttfiMlC^P^-iUit. -fV^P^-^U 
ft. y^r— ;uft. ?$yiz;H, ^+ 
-tz— ^^t-— ;uft. ^-^7^— ;uS. y ^— ;uS. 

— ;uS. h^^-tr— ;uS. "r-iz— ;uS. ^^p-y- 

iz-;uS. K=i-t?-;uS. MJpt-ii/S, ^rh^=i-tz 
zjuifa)7;^-;i/» (c^x^cdt^^-— )uSitttH 

[0 0 2 7] ilSR 1 . R 2 . r3^ r4^ r5^ r6 % r7 

si/R8T?s$^^ry— ;uS. &i;7;i/^7'j-;i, 

mcomtLTl*. *tl?il®»Hz. ^xx;u*, 



(6) 
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i-jH, t=;u:7x=;uS % x^u* ^u^x^ju 

x - juS, ^^t;u^x 
tff^7i-;H. / -;U3> x -jug, -?->vu^x - 
9>f^7irjH, K^->Jur7x^;uS^<D 
t;u^;ut y — ;u» (cft£(DT;u*;uai;*ttlS#-ei 
Mttt-tK. £fc7;u*;uga>r 'j-n-a^©!^ 

[0 0 2 8] JlISRK R2. r3 % r4^ r5, r6 v r7 

y i^f;i-Sfa)7 'J — )V7)i' J f-)i'2k (c*i.£>0> 

[0 0 2 9] ±IBRK R 2 . R 3 . R 4 . R 5 . R 6 . R 7 
§£1~1 8<D7;i^U*T*fc&ii^ SL<l*^mSS(6 

~ 1 8 07U -;uSxi*BSI«^ L < iZft&VtT)^^ 

7 y-;u*T*fc£i§£;Mtl::$?£ Ll\, 
[0 0 3 0] *:f|B^(D (A) LTf#K$?£Ll*v 

ASS (1) irfct^T. Rl. R2, r3^LCr4a< % ^+t^ 
*UlSi]|^ ^>^;uS. ^+->;uS. 

A. Kf->^s, si/ h'J v^n-a (ciib©?;^ 
ai*iSIK«-et»S=Kt?4.St^ r-fcy. Ao a = 4, 
b^or-fc^^rvu+juv^^^yu/N's >K^E'j ^ 

> ; -&5£ (1) (Cfc^r. Rl. R2. R3^t/R4^ 

Tt-^^utt. y — ;uS. fy;i-S> ^x 

i^US. Kf->^aS. Si; h U -r^US (C;ft£>a>7;U 

*;u*iiitm#T*t#&tt-e ; t,&^) r-fcy. Ao a = 

U?f> ; -SSS (1) ICfcl^T. Rl. R2. R3;&tf 

r4#. **i-e;h.fl»li=» 'O^ug, 
->;uS, ^^;ua. jJ-^^juS. y-^;u*. -tvju 

9>fyiH, Kfy^*. Sl/h'JxvJUa (- 
*vt.<DT^^»i*ilMttr*t«-a=Ki?tau) -efc 

frO a = 1 ~ 3 . b = 1 ~ 3 , a + b = 4ffcSy 
XflZis7)l,*)\,*sn-l3iU/tS. >^^E 'J i?7JU 

=h.& 2ajji±a><b^^roffm;i^ttr-fl>;i^^A<0!ijF 
r-^-5o ^fz^i-c^bOMb^fi. 



[003 1] -«SC (2) ■e***L*«l=»*Ll^5?^- 
^-'J>^'J^x>i:Uri*, mftlfllcl*. R5. r6 % 

r7si/r8*<. **i-P*ifi»Ji=, :?tju», ^>^;u 

^+y;H. ^^;u*. 
fyjH, 0>fv)H, KxviUS. SI/ h UfyJl- 

T?fey. 4^00 = 4, d = 0tfe4v7^;i/yft'J 
>K"E 'J ; (2) (rfclvc, R5, r6, r 

7si/r8*<. ■f-*i-f*t«»ll=. '<>^u*. 
^~>;ug, ^^;uS. *$?-;u*. y*-jus. f-> 

-7>x->;uS. Kfvil-*. Sl/h'Jf-y^ 
fey. fro c = 0 , d = 4T*fc<Si>7n<JNUi^:*y > 

KSHb^e y ; -«* (2) icfc^r. r5. r6^ 
r7si;r8*< s -t*i-f#tfflSBic, 

^^Fi>;u». Tt-^^^ft. 
xi>JUg. OyfyJH> h'fy^i, SI/ h Jfy^l 

1?35y. A^Oo = 1~3. d = 1 ~ 3 , c + d=4T?fc 
5y7^+^yf+'J >^+->»b^y ; 3£l/ 

icvT^u^uv^^-y ^itu^fx i?r;u+;ui?^ 
* y >»«Hb* y ^x>si/i?T;u^;u^^Ji- y >^^f- 
**>atft^E y ^x>o+A^iiMis+ii>2aju±<D<b^^) 

(Dff mS^tbT'O) ;¥#fel^A<^J*T' # ^ „ ^fc £ t» lr c 
©7;i*/u*ft ^Ib^ifeit? fc -3 r t at^= 

[003 2] *f§B^<D,=15tt»i®^ICfclt £,*$TE y ^ 

y ^^^•(b^ifeisi/efdb^-^seft^by >^«>BSft^b^ 

^tWStfr^JSfellrfc**^^ y * L 

t. (A) ta=e >; 7f>^fe©tti©TlIii. 

=E'j7f>x^M-!?o. 003 
K*%r-&y. »*L<[*o. o 1 M%t?3s§„ - 

x>t£^«-C0. ist*%r*fcy. »*L<l*0. 
0 8fi%, ^lzJT^L< 1*0. 0 6Sl%fjj|>, t 

^y^^b^ (a) <D-smm.&. ±s&Tmm*m 
tit'J^fXb^a (a) cd^**a^ ±ie±^fit* 

t ©ISSamic <fe y fi^A^ Bjglcjg y 



(7) 
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[0 O 3 3] (B) J$#l*. *0Slt*=i/^ig'f 5 K 
;&l*/XI**^*£#:&Lfcl^/\-5>i£-f 5 KtfeS, 

fiSxt (3) tSSMTyn/^S-f; h\ -«5t 
(4) fSSUfxa/^l-f 5 KMchb^ti 

[0 0 3 4] 
[ft 3] 

R ~^^N-(CH 2 CH 2 NH)-H (3) 



(CH 2 CH 2 NH)— CH 2 CH 2 - N 




(4) 



[0 0 3 5] -fiftat (3) XI* (4) ICfcl^T. RlO, 
Rl1&T;Rl2H:. -tti-tfhJKIIlZTKU ^-JUS^tf 
L, nl*2~7WSia$*-ro 

[0 0 3 6] ±I5R 10 » R 11 S.^R 12 -eS$^-5^'J :? 
7-;uttld:, f ©RVJS^ltf? O 0 12l±T?*4C t 
*<»*L<. MC:#£L<I*9 0 OfiLh-CAV. —A. 
tK'J ^-r-;Ufta>ife¥^l^*l*3 5 O O&lTT'&ZZ 
tbW£L<. MI=»*L<I*1 5 O OiiTFT-fcSo % 
¥^t*7 0 0H±i:nctl:J:ot < «»tt» 

So — SH***^** 3 5 O OJiTF£:-f SChlCj: 

TRttl*2t. »*L<lt3t?*y, — n©±H« 
1*7 77. L<l±6-efc-S„ CCf. tK'J^T-— 
l±, 1-ZTt >£4 V^T->(DS*«lXI4»*RS-f V? 
^V^ig-fbTJUS-^A. 7?ft*>?>X«0ttJft-eX£ 

£2><T-#. tf'J ^^g^t^cfc^T^iSlctf^'jT 1 

i*. ssasattiattSH u aHr****©?**** 

Dy>sii»ttlii5 0ilp pm yTt-jjSci:i< 

#£L<. *y»*L<l*1 Oflp pmJUT. 
fL<l*5lippmKIT, ^IC»fL<li1Iipp 

m la t -e & & t © =t <£ ffl r- # -i) o 

[00 3 7] -fi3i£ (3) XI* (4) T'S£*l-5=3/\-> 
i'fS K©Sit;£l*!f#lc$il^l*&l\, 0«xl*. -tfB/K'J 
^TVSttiRftLfc*,©. #£L<l*i&St-*> 7 



^^*^fc^'J^>^*7K^U-f 10 0-2 

o o°c-T?jgjS$-t±-c*#<b;h.<i>7K , J ^-;u3/n^K$. 

MJ75>. MJif h75>> f h 

^x^ 5 feiiLMi^^^if- u>^+-y" 

KtKU ^-;Ua/\^K^7K'JT5>CD2fSS (^U 

it) £i££-tMi,i*jK. t^n^i^s Ktut-r * 

[0 0 3 8] *^****UftCx=l/\^IH' £ h* 

I*, mz.lt* -fiSS (3) XI* (4) T-aSftSft^ 

ic*i«**ft^ft**^ffl *-&r«#-r *T 5 ✓ 
i//xi*-r syScD-gpxi*^g|5^*faLfcy. ts k 

i*. s<*e<iici*. ^n. mm. <fjr,-)vm. 
-ju\z*^m. mm. mm. ^m.m. -h^u^m. x^ 
^vm. ±y<)jvm. ^7j^*>i, ±zfj>m. ^> 
t^^m. =?<t>>) >m. h 'jf*>i, s 

/^;us^>^, -tjutj'Jv^ x^r 

*i"(>m. ;-)-Tt>^m. i-fat^np© 

h'J^'J'vhi, fcfnyj ^ h^i?©£ti§gJ{2~3 
o©*°U:fcn^>^eL< i*c4x£©f!S7k!&k xi*xx 

lf£*i-i>. c<DJ;3^#^**^ft^$^ffl^-t±SC 
ir-C?. mi*. -fiSS (3) XI* (4) ©Ib^lcfcl* 
575 / «XI*f 5 V *©-g5XI*±SB#Tfe©-fiS:xe 

(5) r^-r«itic^Si:it^$^So 

[0 0 3 9] 
[ft 4] 

X .1 

(5) 



\ 13 
N-COR 

/ 



[0 0 4 0] CC-eRl3|S7K^^. 0|*SI1~2 4<D 

(Rl4o) m H7?S^*tSt Kn+v (^U) ^-+->t;u 

L, ml* 1 ~ 5 (DM^L^^To 

[0041] Tt^m-sm^'^m* s. ki*. ±e-«sc 

(3) XI* (4) <Dit&m~*'t>mib'£®)£ftm£ii:tz 
t,0)T*feS. ^OMita^Hi: LTI*. ^t?^. 

i±. mtmi-itwz.i£*)i'\~*'?m. ^^^iai/f 
h7 7h-7^A<#lf ^^n^t lti*. K^m 

A«^*^if .feyMftWirii. e9>ii*^^*t7^ 

^m , )^'t>^m<D^m'}^'t>j* ■, ^^/t^it ku^ 



(8) 
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m± h U OA. A*0&:>- h "J OA. A*0^± 
At£0>*O^- h 'J OA ; > $ U OA. 0*0 

i*'J^A, E*0^±i 'J OA. A^OK* 'J O A. A 
/frO^'JOAUcD/frO^'JOA ; *$;feO&a;U-> 
OA, n^O&^UvOA. eS*0&H2i;Uv'OA. E9 
*O^E;b;UvOA. A*Og£2i;U->OA§?0>*Og!:& 
;UvOA; >9*^nvOA, -*OH^ 
OA, eg*0^=vo**vOA. Eg^o^s^y^vO 

A. A*OKv-?*i>OA$|<Z>*0^??"*->OA ; £. 
^^t^iTVt-W, Ea^OKT^^E-OA. £ 
*O^T>^ = OA. A^O^T^-OA^OtKO® 
T>^E-OA*A<*lf 6*1*. ^Oii^f^i: 
LTIi, 7tx0^i:ft?*L<l*S^ISl ~6(DJgafiSl7;U 

IS. *0^fc./ *0&v;*^u. *OKHJ* 

x^;u. /t^OK^y 0"d t°;u. t^8v^pf;k *0 
Kh'J^ne^, ThOS^y :^u. *Oiti?:?fn,. 

[0 0 4 2] *^BJlrffiffl$^^,^0^#=l/\0^'f 
5 Kl*. -E-(D^Om«i:M*«<DM«J±(B/Nj±) |c 
!f$l3§i]Kli^L>A<. *<DTmm*0. 2. #£L<I* 
O. 3. $t,l-5?*L<l*0. 5T?fcy. — ^(D-tlg 
fil(*1. 2. »*L<I* 1 . ££>t-#£L<liO. 9T: 
B/Nifc*<±lBTlSfii*jSa)^. *^BJ(D5am 
*<'h£<. B/NJtA<±IB±ISfii$@K.-S>it^. 

[0 0 4 3] ^fSBaicfcl^TI;*. (B) f&ftk Lt, ± 
IB*0i§#%3/\?lM'S Kt/fcOfif^ltWLfcl^y 

#T'#€>C!:AMi. ±iB*0§it#*=>/N->IK5 K£* 
3(4fc^L>li±IB^Om^=i/\^^'f 5 K&*4«£* 

CttfjffLU. *0*#*3/\>7|£-< S K<h*OfSt£ 

£1± (Kltb) I*. mT# : 1 0 0:0-20:8 

OT?&y. MI=»*L<I*. 90 : 1 0-40 : 6 O X' 
fey. t$l-Sf£L< I* 7 0:3 0-4 5:5 5"Cfc-5o 
[0 0 4 4] ^fUBJICfclf-S (B) fifc»(0#^fil*. *& 

f$.®)±m.&mx' . mm7tmWiW-m.-e. ttDTmmito. 

0 811%, jff£L<l*0. 09ll%fJ»y. — 
•?-<D±fg{il*0. 3JC1%. *?£L<l*0. 2H%f 
(B) ^»(D^**A<^/$^^a**T'. a»7E 

fn&miT-. ±tBTiutic^fc^t^^ii. t^ssicfc 



*0*5c*lft»*-C0. 0 0 511%. »*L<l*0. 
0 111%, MC:#£L<l*0. 0 2H%ffel) o - 

to. 211%, »f L<i*o. 1 mi%. * L 

<i*o. 0 811%. tH:»$L<Uo. 05Sl%t? 
fc-5o *0*#*=i/\^iH'5 K©**«A«±IB±»tt 
*fflit*»*r*-tiB3iai£*l::, ##;*.;3MbgB^<7> 

[0 0 4 5] #^©;B»»&J&^l-fc^T. mTsB 
(A) J£#<D^ 'J 0~^>5c*gSSllc»-r^) (B) 
<DS*3£*^*l©Kll±li. -E-(DTRgfilA< 1 • 6ffe 

y. 1. ax&zzttW£i,<. 2. ir-fc-5^tA< 

ttl=#*Ll*. Si^Klit©±|5Sfill* 1 OOT'fc 

y. 10t'fc5-«t*Wf L<, 5Xtb%Zttf£Z>\z 

±mTmm^mom^. »i=K»i=*5i***ii8*teii&f:: 

-T. -:£i5l£ftll£#-tIB-t®fit£ig*.3ii^. 

[0 0 4 6] (o mftx&z7)\'j] t )±m&m&ffi& 
miz-?^xn&-rz>o -© (o f$.ftiz\t. T)\st>>j± 

li. C;h.*j!>^fc£i* < £yMf£;h.3 1 a^2ilJa±<D 
[0047] t;u* U±S#Kx;u**— h<t Lri*. 

^•Tfi 3 0 0-1 5 O O . S?£ L<l*400~700(0 

T)^)^mm\t^^>^^vc-t^z.t\z^-oxm 

ffi. !f#|C-7 0***>OA^at;/3Z.I**;U->OA^-C?fc 

y. *;^vOA^A<^^f^L<ffll^e>^t•i). ±lB7;u*;u 

^gfc 2 ~ 1 2(D^-U7<> (If l/X ^Ot'U>f) 
(7)3f 'J =fv— VlcTVU^Hb-T C <t ir =fc y ^# 

•<>-tf>^x;u^>'(bLfct©, fe-SL^li-^y — 
^ ur/^OTT^u^ji' u^^x^T^vibLfcta)^ 
A<ffli,^^i-l)o *fcctit)T;u^u^#^b^^$x;u 
^><b-r-5K50)X^7M/<b^J<!: L.T!±t$l::$flRll4fcl^ 



(9) 
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aw«»i*iHH*tt*«f=a»r*ja*4«ftSfc«>, &s 

ICES C. T^l^ It -5 C t # -5 „ 
[0 0 4 8] 7J^'J±Itl7i*-l-tLTIt 

6«*lf&*L«. JU*MI=B\ TIH-SS^ (6) ~ (8) 
•<?* * tl h t © * * If 4 d<h # -5 . 

[0 0 4 9] 

ttt 5 ] 




-Ni- 




ce) 



[0 0 5 o] 
[4b 6] 




[00 5 1] 
lit 7] 



■M- 




26 (8) 



[0 0 5 2] ±B-*SC (6) . (7) . &tf (8) l= 
fcl^T. R21 % R22 % r23^ r24^ R25 Xl ; R 26|i^ 

ehi5]-T't,ji$:oT^Tt,<fc< , ^h.^*LgHSi&4~ 

3 0, W£L<f*6~1 8 (Dittg3ll±»S<D7'^4r^* 

M- #£L<l*;fo;Uv^AXIiV^*i^A£^U x 
1*1 ^tzit2^7r:-r a 
[O 0 5 3] ±a3R21 % r22 % r23, r24 n R25&tf R 

*UI»JC:. ^<>^;u*. ^r->;uft. 

y-;ua. ^->;uS. 0>irv;u 

h'avJU, h'JniWUft. ^h^=3->;u*. ^> 
=3v;uS, ;tav^S, Xtfl-yr^^juaif;!)^ 
1 §rt;l* jus. 2 ar;u+;usxi* 3 »7;u* 



7it>- hi*. •l£SA^a;SlcfcM*£*^»tt;&t;S5e 

set 

[0 0 5 4] T;U*'J±a^M-9-U^U— h«tLTI*. 

[0 0 5 5] 
[4b 8] 

OH -i 




C0 2 J2 



M 



(9) 



[0 0 5 6] -«3* (9) dfcU-C, R27(4ftjUft 4 ~ 

3 0. »SL<ii6~i 8 <ofisaxi*»«<©r;u+juS 

AXIiV^v'iAJgt. -tiaR27Tj*£;h.£7.lU* 

;u»<h LTI4. MteMi-ii. ??;|4t« 'O^u*, ^ 

v^S, K3->;uS. h 'J a vM, ^ h^=i 
vJU*. ->;uft. ^tt3v)H> ^^□v 

t^5<3->^S. y-t=j*>;ug, h'J73>f;i- 

t> r**fc 1 Wlth,*)^. 2 m7;u*;u*xi* 3 Wltj^ 

+;US-et<fel.^ *#|BJ3lCfc(^TIi, igigfr^ffiiSlCfc 
[0 0 5 7] 7JU*> 'J±S£Jgx;u**— K T)V±>>J 

±m&m ? x h s lct ;u*i u ±s#m-9- y -> u— k 

y— 7;i/^7i/-JW7 7'< h\ r;u+;u7 
x/— ;udv>^ tststk Tj\,*)vy- , JTJi>tkm$ 

ft}£. vy^-v"^7ARi;/XI4*;U->'t7A(DT;U* u± 

S#S(D^bfei-^7k^4b^^©T;ixA ') ±S£S&*<t 
SJ£$#fcy. XI4-«-t h>Jt7A^*UOA^0) 

■t±^>c«l:^l-J;y^t,+t-5*'l4 (iE^) T^iJ l J±m^ 
®X)U*^-h. +14 (IE^) 7JI/*'J±S*l7i* 
(IE^) 7;^ l J±ItIt l JvU-h; 

fe€>t>i*4 j ttTJU*i 'J ±g^I^j^^- K +ttr;u 
M^*^ 7K<D#STr-*Dllft-r-S c i: I- <fc y ^ t>^ti,^» 

ttr^*y±S#Rx;u/h*- ^si47;u*y±s 



(10) 
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>j v u— h(D.#^T-c, 7)\,± y ±m±m<D7K.mt®it 

[0 0 5 8] *S88i=fci*-ci4, ±tsa>4 i 14T;u;*j 'J ± 
5Ci:!b^5„ 7;u* 'J ±a*«3R5H»«!l(*. »«, 

sfcAWirc***. -*wi=-*a>*«**«j&«i. 

0~20Si%, !l?JL<li2. 0~1 6ll%0)t«) 

^«»ffil*ffS-efe€>A<. l$tMff^5 0 0mgK 
OH/glUT. $f£L<l£l 5 0~4 5 OmgKOH/ 
gtfei. iMfl*. J IS K2 50 1 (1 9 9 

2) (o rsfta^&tfarott-^fafEtttt^&j to 7. 

[0 0 5 9] ##§BJHrfclt37;U*l ij ±ffl#^^jS;^Sl] 

(o <7)#*fii*. mf$.®>±m&mx'. r;uay±a& 

«5c*»»*1?. -tOTHffittO. 0 1ft%t-fey, 
fc?3:L<[iO. 0 2ll%, £t>l-J?£L<l*0. 04 
BS%T'fc-i>„ -^-ea>±Efiltt. o. 1 6KS%T?fc 

y, C*ll=«fc9«BHbA<?rfllt<E*36«. 0. 1311% 
T'&&Zttf$}l£L< . 0. 1 2at%-t?fe^Zt*'I 
l=»*L<. 0. 0 7K*%t?fe^dtA<^lc»*L 
t x <> (C) J*#©±B-C*5e-r***«*«.fctBTlRflt* 

-75, ^G>#*rfi*><0. 1 611 

. ia^5 7f(i!)*ittttii*i4<i« 

[0060] (D) mft<D*s?*i)lsm&&k LTI*. 

[006 1] 
[ft 9] 




[0 0 6 2] -gaS ( 1 0) l=*il*T. R31. R32 s r 
33RUlR34|i % *4vfJiflg|l::. k*!&1 ~2 4<DgHb 

[00 6 3] ±ER31, R32, R33 R if R 34 V ^ 
SIS!l~2 4©Ktt3lIli, W^Lfe-HKC (1) 



©Rl» R2. R3atfR4uS4tl*ft*«1 ~2 4CDK 
T-fc&„ -flSxE (1 O) •C*aF*l4W=»*LlMb^* 

v^^-y>^sr D \ "Jtz>ju*>** vO> 

&\ v h 'J fvJl/vft 'J 5?-r h^ir^l/e? 

^y>»a». &'<>*Ti'ii,*j**i)>wts.i&* v 
^*-y-T ->;uv^y >KSta> v^^^^ui?^*- 
y v^-^ $i fv^vft y >KSfat?<»i?T 

■et»a*-Ctft^) ; v7i-^vft'J ; 

v h y ji/vft -j i?+ v y ^vft y >ii 

19. vif;i/7x-;i/i?ft'J >&£iS. v?at>7 

r n \ v; -;u7 x _ji,yft y >&EtB. vfv;i/7 1 
-;i/vft y >l£fB. yfv^7i-;i<i/ft y 

>^£i&. S? hTV^7i-^yft'J >il^0)y 

T;u+;u7i-;ui?^7l-y >p#fs (c;h.e>0>7;u4NU 

=;uS~.<D$S£<4Btffit-efc-5) &tf-;tx£,(7)4^£> 

it^ftt-ijoTiSi^ *»wi=*>ivc* (d) j«» 
i*. *i*7;MrM4fc**rr*s?*3i-y>»ffifB c^5 
^7'j-zdtp) t*zmTi\>*njk&f&i-r*>*s ! ? 
*'j>ig£is (■fe*>yy— z dtp) ta>;i^r-fc 

SCfcA<»*L<, *<Dffi*ifc (Sfgtb) I*. mj# : * 
L < l± 5 : 9 5 ~ 5 O : 50. $ C, |C W£ L < 
1*1 0 : 9 0~4 0 : 6 0 Zt *<S£ L l\ SIS 

[0 0 6 4] *nw<Dffiffi}&mm.mzi$if& (d) 
af87cJStj£»MT?o. iai%i?*y. »^l<i*o. 

0 8H%, $e>lc»* L<liO. 0 6H%^§. 

m&mv. m®7tm&s.&T-o. oias%-efcy. » 

£L<l£0. 0 2M*%T-3b-So ±SvftU V^ffitS 
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«teJhtt«6i=«*pi«Btt*<fey. «i*«Bi=iteft« 
B^ic*>L>Tii. (d> j5E^cD^a^ar n v 7u^sar* 

O. 0 1-0. 0 6ft%d:t^Z(!:t% fi;^bl;g 

[oo6 5] (e) «»-eft«(i)y>ii^fji/Sft 

&»COOtSat5o *f£0j?O> (D) «»-C*« 

;HB. S'J>l£h'jxx^;ua. ft'J>lixf^ 
a. vft'Jvixxf^i, MJ^'JvKxx-t^u 
a. ftS'J >lxxf^ yftS'J >^xx-x;u 

-3 0. »*L<ttft**3-2 0<D8Mb**»*** 
[0 0 6 6] «*«2-3 0<D«<b**atfcL-CI*. A 

^>^fy;H, ^^fy^S, ^^T^Utt&tf 

[0 0 6 7] isO UT)ls^-)\s&t LTIi, 
P^>^;ua. v£ P^^yiHSI/y^ □ ;H 
*<D«*» 5 ~ 7 0>S/* n 7 JU*JU»£*lf * C t A<-e 
££o 7;i/*;H«i/^ n7^Hfc Ltli, 
It. ^f;i/y^P-<>f;i/S, y>fJl/y^P^>fJl/ 
S % ^^x^i/v^p^>f;H, yifii/v^p^ 
VT^US. ^f;Uv^P^yJH, v>fJl/y?PA 
+y;i/S, ^f;nf^y^7P^y;bS % yifil/y 
£ P^+vJUS. ^fiby^PA^fjH, y^Wy 
^pa^uS, >fjHf;k>>7P^^i/S&(;y 
Xf Jk>^ a^^^;uS^<7)g*§^6— 1 1 (D7JU^JU 

S&->^ P7,Mn/ug (7;u3MUg£>i><7 P7;i/^H 

[0 0 6 8] 7;U^x;i,g<t LTI4. #J*l£. 
'O^-JUS. ^^~;uS. 



K^f-tr-^S. K 'J ir-tz— ;u3S. t- K^tHt^JU*. ^ 
>^^-tz-;uS\ ^^^r-tz-^ft. ^£tHzx;uS 
&l/:t^£^zxjuS^(D7;U^x;L/g (CttbCO r;u 

[0 0 6 9] T'J-VUgt LTI4. flJ*J£. :7xx;ug 

7JMrJU«*7U--;UttiLTI** #J*I*. h'J 

JUS. ^;u^x— /<>f^7i-;H, ^*y 

y-;u7i-;i/S, fy^7i-JH, 
7xzMS(; Kt"v;u^x -;uS^(D^^^7- 1 8 
a>#7;u^;uei&7 u — (7;u*;u»i4li:gl#-e t 

TI4. 'OvjuS. 7i-Wf;H % :?x - 

;i/^Pt°;uSs ^i-ji/T'fJi/S, 7ixM>f;H 
atf7 1 - ;i/^*>;i/i«(D»*» 7 - 1 2<dt i j— 

[0070] (E) J*#£LT»*LlMfr&*fc LT 

y ^p t°;u7txX^x— k ^ 
y ^>^;u*x:7x— k ^y^yj^x^x- k 
k^;ut^x^x — h&tf^y 5j-^^;u7t^x^x— 

«-et»ttttT?t*t^) ; ^Ey 7i-;^X7x- K 

^y ^ uv;u7txX37x— K^<7)'j >^ey (7;i^;u) 
7'J-il/XXfJl/; i^P t°;u*x^x— K v3f^;u 
*X7x-h, v'O^JU/ftX^x — k v^^i>;u* 
X7i-h, v^^;u7t^x^x— k v:*^;u*x 
y x— h^cT) y >iy7^xxf;b (7;u+;uS(4 

K "J>0 u^;u7^x^x— h?a)U (7;u^r;u) 

7'J-;i/XXfJl/; h'J^PtfjUTfcX^x— h. h'J^ 
^^TfxX^x— K h'J^>f^X7i-h, h'J^ 
^rv;U7txX37x— h. h'J^T'f^X^i-h, h'J 
t^fJb*X7i- h*CD U >^ h U7J!/+;i/XXfJI/ 

(7;u*;u*i*it««-e*»tt«-ct<tt^) : h"J7i 
-;u*x^x— h l )<7 u^;u7f>x^x— h^a>'j > 
^KU 7'J— ;uxxf ; 

[0071] ^y 3fp t°;u*x:7T*f K. ^y 
X77^r k ^y ^>^;u7t^x^T-r ^y^^v-;u 
7ftx^T-r k ^y^^i*x77-f ^y^-^^ 1 

;i/^X77-f hf 0l , J>i ; E>'7;^xXf Jl/ (7 

7f>x^T>< k ^y ^ u^juThx^T-r h^c7)su>^ 
(7;u+;u) 7U— ;uxx^;u ; z>zfn bfju^x^ 
T-r v^;u^x^T-f K v^>^;u+xX^T-r 
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x^;u (7;i.*;u*i4iStSttT*£#«#-e ; t,£iM ; v 

U>8v (7ju#ju) 7'J-;HXf;k h'J^PbfjU 
Tfrx^r-fK l-y:7^/u*x:7 7"(' K h'J'O^u 

/t^X^T-fh. MJ^**>JU**.:7T-f K hy<:7> 

tt h 'J TJMrJUX^u (7;u+;u»i*it^ttr-t.»« 

#-T?=fe4t^) ; h'J7i-^77-f h, h 'J £ Ui? 

;u7t;x7T-f htlroS'J >K hu (t;u=sf;u) tu— ;u 

10 0 7 2] -t&Lfc: (ffi) 'J >ggxXTJUffl<D&<>: L 

'J >lviXf)k >K h U iXfiU:, 

r>^=.r«>«*«i ~2 0(OK^7jcmSXI*7KSIS# 

[0 0 7 3] £CD#gfiHb^),h LTI4. RfrWlcl*, 
JilT<Dfc(D£^lf SCtA't^li. 7>^-7;^yy 
f;i/7 5X ^Ey if;i-7 5 7*Pt:Jl/7 5X 

ty7fji/7s>, ty^vwsx ^Jr->ju 

75V, ^=f-)\,7 5 t/tf f^7 5>. v 

> ^JUT 5 >, > ^UX^^UT" 5 yiW;>, 
^^l/^ae^sx x^;u:7ot?;u7 5>. i??Q 
t>7 5>, ^f;i/^7iX ifJ^f;i/7 5 
V. t*JI/^l/7;>. v7fil/7;>, -✓'O^ 
J17 5 v^+vJU7 5 >. vXT'f^SVM-y 
*^VU7 5 V^a^U^^F 5 > (7JU*;U*l4it® 

tt-etttfctt-etcfcu) ; t>»^5i/-^7sx =ey 

x£y— ;U75>, t / 7d/</-;1/7 5> s 

y — JL/7 5 >, t/^V^y — ;UT 5 ^ys^-tfV 

— ;u7 5 ^7^7^ y — ;ut 5 tytf^y- 
il/7 5 j-yj— ;U7 5>. ^5i/-^75 

V, y$y — ;ux£y — A7 5X yi5y-)l-7 5 

y$y — )\,-?at\j— ^7 5x i$y-;i7oA 
y — ;i/7 5>. v^p/\y — ;u7 5 >, y$y — 
y — ;i/7S>. x£y— ;u^^y— ;u7S>, ^a/\V 

— JU^S y — JU7 5 v7$y-Jl.7;X v'O* 

y— ;ut£>, -^W-^sy, V^zf*rs— ;u 

7 5 ^Rtfi^^ £ y — >U7 5 >fff)7J^ y — ;U7 5 

> (7;u*y-;u»i*itffl4*T-*,tt«#-e4,ci:u) 

[0 0 7 4] C^Xf>(D (E) m^lt. iaafe-5>LM*2 

ri*. (e) 'j^/iTxfju. y>s?v 



as c *i * <d j& frt> & -s «? «fe y sis *t * '> & < 1 1 - 

a-Cfc-SCtA^^LX. Md*?* L < 14. (S) u> 
I^yixfJH, (S) y >^^xx^;ussi/^-*t 
t> cd^ ^ e> * p j: y a« ft « '> ft < t t> -«T- fc 3 „ 

<I4. 4~2 0. MU#£L< 14. 6~18-efe§„ 
[0 0 7 5] *fgW<D5Sj»j*iaj«fell~*5«-J-S (E) J5£# 
I*. £#Lft<Tt*X910*ft*£tt£ $ 
&*t*«y Wttfprifefcfc**^ -$t*ffl4-9-'T^;Ux 

(fllJx.141, 0 0 O r pm) JfctfSSIS (0Ox.fi 1 O, 
000 r pm£@*..5>) -efc^^lC (E) J$^l=«fcS 

H<t**jB«s»*3&tfB«**i« c & jwmb* tirfc y . 

C<0J:5ftii*l=r4 (E) ^mtS^tA^SL 
l\, (E) Ll*TR«iLTI*, IBJft1fe&A 

ttiTT?y:oc*»j«£LTo. oo5ii%tfey, 

MI::»*L<I*. o. 0 1fl%-e65„ (E) 
J*#<&*««>±BHIH\ tUStt^aSVC 'J >7cfft& 
SltLtO. lSi%T'&y. »3L<I40. OSS 

a%-ea&y, mi=»*l<i4. o. 0 4Si%t-^, 
(E) &ft<D-smm.tf±sz±mm : £mz.z>m-£. 

[0076] *mmo)}®mtemmmt. ^m^m ce 

«. C©«fe3ft»iPjWt LTI4, **W0) 

(a) ja»jun-<oej§ias#j, 4xno). (b> 

©«lK»ft#J. ^f£B^(D (C) f£&&.n<D&B,mmft 
JW. (D) fiE$^•fc^t^l4 (E) «»Kin©1im^»nffl& 

i4»aa*«**t>ia-c«fflr * - 1 *<x * *. 
[oo7 7] *2tBj(© (a) jft»-ia»i>a>*«nfiM^ l 

■IW7SKtlWWIt**. c4i6<D*»»»JMr4* 

y y^>it-Bmz\t-<, *^«14«ei4St^^a<. 
4:fe^a>4r«% y ^ Mb^ttam** y lt t . 

[0 0 7 8] *^BJ<7) (B) *»JSlj1-©*K5J'tJt*lt L 
TI4, ^>y^7;>, 7^?K l J7 5y. 

iKU ^-r>7 5 >XI4£*iC,©7^-7m<b^fel-¥>65mb^ 
^llcJ:-i»S1±S, 7;^-JHA^iiXf^?tfffiffl 

[0 0 7 9] *^B^(D (C) jS^iancD^a^jt^Ji: 



(13) 



2003-41 283 



[0 0 8 0] *%W<D (D) j3c»fcSlM4 (E) J&#Ja 
[008 1] Wi\t®iitmt\^X[Z. 7iy-J«^ 

box'&tut. ^Tti^&m-zim-C'&v % mi*, 2, 

6 -v?- t e r t -!?^;U-4 -^fJU7i/- JU^CD 
7J^7i^-JH, >^U>-4, 4-t*X (2, 
6--^- t e r t -^?;U-4 -^f^7i/-Jl-) ^ 

7 x y ^ 7 >a«A<ffiffl r- * & . 

[00 8 2] m±/t>mt Lri*. 7;u^-n>a 

[0 0 8 3] iSAKihSiJi: LTI*. 'O'/h'J 

[0 0 8 4] *SSffl^[nl±SiJi: LTI*, l^ttSittSft 
lfcIfi]Ji?pj^tjtMttJgmiS[fi]JiSJA<^fflpItgr'3c)y. S 
ftWizi*, lEtt&iaxiifl-tJtSJWTK'J > $ ? U u— h-P 

P,(DaS¥i£l»^-fil*. -fifties. 0 0 0-1. 00 
o, ooo^fcW, *S*Stt#££J:y;g#>-5fc<fcl::. 
MM^Pl^l^ 1 ?-*^ 1 O 0 . 0 0 0-1, 000. 00 
O. !ifSL<lt200, 0 0 0~90O. O O O , Ic 

»JL<ii4oo, ooo~80o. ooor-fe-5±i5 
wm^m jfiisafieti £— itmffl 4 -t*->r ^ ;n > v xeffis 
^ u>-vx>fts^#xi;^?-(D7km<b$£ffli^c,!: 

[0 0 8 5] 9HttART*!l& L-Tli, mii, 

Tj^Mt^mmit^. 7?u-h-Kif-ji- 

*St§r<*, if u>-PIf-;i,Si^Mib^fflT*# 

So 

[00 8 6] mftmt^Tte. mx\t. 



[0 0 8 7] CtL<b(7)^JjaSiJ<D^Anil*ffmr'fc-5A^ 
9fttlJft1ta£*£*^ £^*W!>£*KM:o. 000 5 
~0. 0 1 ft*%. *5JS*iSft|6]±^J<7)^**l*0. 0 5 
-2 011%, m-&M±$\<D-£%m.lZO. 0 0 5-0. 

211%, ta>m(Dmimm<D^mm.it. m^tto. o 

5-1 oll%SSi?3»5. 

[OO 8 8] ^HB^^SJijftMJS^II*, +Sfr6>l*SI:: 

ti^lfctti^^ttfcy, X , JASOZif 
ffl4-y-W ^;UX>i?>;Sm^ (J ASO T 903- 

9 8) i^s^-rscDic+^^tttg^^-rstw-efeSo 

S*TtM. 2Sia%WTT-fc£-<!:;{i<;&^£:$;h.£#, 
*5§B^(7)MjjE^)li, ^K^iA? 1 . Ofl%WTt'fc 
•J. £<bl::0. 8St*%liTF, *#tCO. 7M*%tlTt 

-p£-5„ czt?e5^)jJi^-<tl*, J IS K2 2 7 2C¥ 

t)±*«*-C?0. 1 2ll%tlTT'fe4i!i<, ffii(D#J*J* 
O. 111%ISIT, IlrltO. O 
8St«%JJlT, t#l-0. O 7MS%iiiT<!:-r'SCi:*<-e 
£\ £t>lc (E) L-fcl^i^, O. 0 5R1 

m'&m.^.ism^ =? v ? n^mm^mz^tzmm 

Vatf&zttjnimxibZo -$tmffl4-y--f^;ux>v? 

XC^ffl-r^^l*, (E) j£tt(DJ£T'iftBJlLfciiy. 

*mlc^5t^T ^ * c <t *<r*# 

S^ir^f, (E) ^^^^LfcTDTb^^LCN, *f6K 

Xj^b^Mlc^.^i.^W^^itor^'ti: <tSCk t<X- 
Ht£M!«, K<bft4«, EGRgl. DPFmomx 

[0 0 8 9] &mMV>i®m%if®fiW!>te* 1 O 0°CIZfclt 

<. Il:!if*L<li9. 3mm2/s Ja±rfe-5>c - 
7d. 1 O 0°ClrfcltSIS*iJgli2 1 . 9mm2/sJilT 
•CfcSCiA^ L<. Ml=»* L<I41 6. 3mm2 
ZsJilT, ^IC»$L<li1 2. 5mm2/ s JiTF-efc 

c t x-m i ^mm&m zntt hzt tu&„ 
[oo9o] ^mmffim&m&.mz. a* v u >x 

>, fV- fe*;ux^i?>, **Xx>vJ>^(7)W^H 
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>y>ffltLtffiffestf, torn, n&nmmat 

[009 1] 

[0 0 9 2] [HSS01J1-1 4]Stf[Jfc««1, 2] 

1-14) ai;itSffl©i@Ji;-ssaj5£!^ utitMi . 2) 
^piSLfc, *ifi«i~i 4<Dm&m*. mmmftaz 

"J , ItRffi 2 O>faj£ttlliH:1&0i 1 (D!iSjj£fel(DT;u* 'J ± 

*it.roffliS!feiicoL>r, JUTic*-rsRv«^ts^i; 
mj&fjvT&mftnuwi&m^. sow?, 1 2 o°c 

lc it £ tfsa f 5 >v (= It -5 ««g »1± 
0!>l¥«*iTofco -€-<Dtfffi!iSm^S2lc#|BLfc. 
[009 3] [SRVJ«&I»] SRVMSKBttftx 

rftfiJASO 41M*)1'X 



>i»}Amm^<D^m^mmmmiz-^mz^m^ 

ffiffllft 5 O H 2 , ffiiH 1 . 5mm> iS8 0~12 0°C 

(1 o°c§) ki^&mzTumznML. tomnm 

[0 0 9 4] .IV^vTBm&HUmi JASO-iS* 

ffl 4"tM ^7 JUX> v>;fij^$& (JASO T 903- 

9 8) izit-mm4-*'( )m>i>is&t LxmLtz® 

»**«JgS*I.Tl*<6. -ffc:b*>. J ASO T 904 
-9 8|C*»LfcKI*fcftl=f£oT»*««*, »** 

ftSt&WHttttmsaisu TEJWi*ar=j:or«ij» 

^lr^Ht><Dfi§fe^TIHSl CltoTMAXIiMB 

icttnga-a-r*. MAi=#a**i4a**i*»j«8« 

£Su fl#^lgIR^/fl]l!)B#P B ^<D■r'<Tl^t5L^rS^^fc'tt 

u Sxe^^-vTJt yWiht±tgA<^«)Pifig^fc^o 

[0 0 9 5] 
[«1] 





MA 


MB 






1 . 4 5 \A± 
1 . 15«± 
1. 5 5«± 


1. 4 5*i 

1 . 1 5 

1. 5 5*SS 


JASO T 904-98 



[0096] nmysm m ■. mmmtt&mm 

MJWM*te»»= 1 + (/id(s)-A/d (B) ) / Ud(A) 
-jt/d (B) ) 

//d(s) : &m*<DmBm&®. 

HdVO : JAFRE-A (X*ltWttff«9li) <7>»J?t§<SS& 
Jt/d(B) : JAFRE-B (^JgsSSSlJA U «JSS#14^jft) 



[OO 9 7] 
[§2] 
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[0 0 9 8]*2i:StlS**6. it®M 1 OT$i>5£fei 

>;4-efc-&A<, 8 0 o ClctJlt^*^g14^l*®^Tl^-5 
t<DC0, 1 0 0%&±l=£ltS«jttJM£1£l=£oTlt& 



<DiSafiEi|ait. ct 3 ;S~«;S (8 0-1 2 0°c) Icfcif^^ 
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[0 0 9 9] m2lZ7jk-rm^^>. B/Ntt*<0. 2- 
0. 9 t^itta Afi-f 5 Kt t / -f 

«>->AXM*- h&I//XI4*^->'!7A-7i^— h£ 
**-r-6«§*«J (HSSCJ2-9) 14, Wl=*»l=*il*T 

ZHh><D4>Vt** S£;fi^T;U4^U3?§&(DX/U*>'|b$l 

i£A<0. 5-0. atBl^fMa/xfl-fSKS 
(XffiftU* 8, 9) littlcfMJKWS 

»*©a»i=a*weft* c t *<t>*> y . x^ u 

rft«J*1* (HJS0IJ6) l4iS;Sl::fclt6*<*«t<L tt* 

^ii^frS. B/NJ±A<0. 2~0. 5£«l^^Sft 

S#H7c*^»:a-eo. o 7li%StJ t>lc{g3£u 
Att (*tt«5) I4*;g~a;glcfcl+-5*^R14^|CS 

*i-S/£ifeft <. -H$fflJAso4-9-'fi7jn>i;> 

[0 10 0] B/NW<0. 5-0. g^fe-S^it^ 

AfS-fa K*#*-r*tt*«j (JfeltflM o~i 4) 
*ftttj*tti (SIKflM i~i3) |z*jintI4, -limffl 



MAtfklcKSU ^ -v^<0 jf y KiLtel=t«:h.-C 

ItftC&ftCfrfrS. £fc (D) j£#££fo v 7L*;Ut&ff 
luo: o 6S*%WT^r-<gML. «jfttti=*sit4'J 
>7c*tgl3t*£0. 1 «*%BTFI= Lfc«$ (JtlMM 

2) s «i=»ai=tei+**K*ttte36«*»**i*. 

lcJS<'<#c MoDTP«)^i)l:MoDTC5 

ma**«atiiii=teit*'j>5c*«*«o. o 

7S*%felT*TM£ML.fcitl§r (SUfcffll 3) . *«E 
'J^T>ft««S***Lai.*«*a (mllBJATRE- 

a : aa^^v^i=teits«*»»tt»»*«2. o) t 
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